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Brain abscesses represent a pathology with significant morbidity and mortality. An underlying predisposing
condition may not be apparent or identifiable in some instances. We present a patient with cerebral abscess who
was found to have, previously undiagnosed, pulmonary arteriovenous malformations (PAVMs). PAVMs are rare
pulmonary vascular anomalies resulting in intrapulmonary right to left shunt. These have been implicated in the
development of brain abscesses. Conventional cultures from the lesion were non-revealing; hence, sample was
sent for next-generation sequencing (NGS) which revealed multiple organisms, with predominance of Myco-
plasma faucium, a bacterium initially felt to be a commensal of the oropharynx, but recently implicated as a
human pathogen. This case, along with other documented associations between brain abscesses and pulmonary
AVMs, highlights that brain abscess could be an initial clinical presentation in asymptomatic PAVMs. Addi-
tionally, novel testing such as NGS should be utilized in select settings where microbiological diagnosis can be
elusive. This will help institute pathogen-directed specific antimicrobial therapy for favorable clinical outcomes.

Introduction

The causative pathogens implicated in brain abscesses depend on the
underlying predisposing condition. Most commonly isolated bacteria are
Streptococcus and Staphylococcus species. Newer modalities of microbial
identification may help delineate unusual causes of brain abscesses,
while advanced imaging technologies may unfold an occult predisposing
condition. We present a case of brain abscess associated with Myco-
plasma faucium a patient with previously unknown pulmonary arterio-
venous malformations (PAVMSs).

Case presentation

A 43-year-old male with past medical history of hypertension pre-
sented to the Emergency Department with a severe headache that woke
him from sleep. The headache subsided on its own, but the patient re-
ported that he had never had a headache like that. He also reported
associated nausea and emesis, but denied any other neurologic com-
plaints or constitutional symptoms. He did report of intermittent epi-
sodes of epistaxis for many years, but denied history of hemoptysis. On
physical examination, he was hemodynamically stable. Notably, he had

poor dentition, but otherwise remainder of the exam was unremarkable.
Initial labs were remarkable for a white cell count of 14,000/pL; rest of
the cell counts, renal and liver function tests were within normal limits.
A non-contrast CT scan of the head showed a left parieto-occipital
hypodensity. The patient was admitted under the Neurosurgical team
for further workup and management.

Once admitted, an MRI brain, with and without contrast was done,
which was concerning for possible intracranial abscess that had
decompressed into the left occipital horn with ventriculitis (Fig. 1).
Empiric antimicrobial therapy with intravenous (IV) vancomycin and
cefepime was commenced, a CT with intravenous contrast of the chest,
abdomen, and pelvis was obtained, and Infectious Disease was con-
sulted. The CT scan was remarkable for two pulmonary arteriovenous
malformations (PAVMs) in the left upper lobe (Fig. 2). Antimicrobials
were modified to IV ceftriaxone and metronidazole for suspected brain
abscess. HIV screening was negative. Blood cultures remained negative.
Given poor dentition, the source of infection was felt to be odontogenic.
Conservative management with a planned 6-week course of empiric
antimicrobials and interval imaging was adopted.

Approximately one week after discharge, the patient had a repeat CT
head which unfortunately showed that the abscess had increased in size.

* Correspondence to: Division of Infectious Disease, Allegheny General Hospital, Allegheny Health Network, 420 East North ave, Pittsburgh, PA 15212, the United

States of America.
E-mail address: nitin.bhanot@ahn.org (N. Bhanot).

https://doi.org/10.1016/j.idcr.2022.e01575

Received 6 July 2022; Received in revised form 12 July 2022; Accepted 13 July 2022

Available online 14 July 2022

2214-2509/© 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).


mailto:nitin.bhanot@ahn.org
www.sciencedirect.com/science/journal/22142509
https://www.elsevier.com/locate/idcases
https://doi.org/10.1016/j.idcr.2022.e01575
https://doi.org/10.1016/j.idcr.2022.e01575
https://doi.org/10.1016/j.idcr.2022.e01575
http://crossmark.crossref.org/dialog/?doi=10.1016/j.idcr.2022.e01575&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

R. Rothman et al.

Fig. 1. A peripherally enhancing lesion measuring approximately 1.2 by 1 cm
by 1 cm with surrounding vasogenic edema.
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Fig. 2. A left upper lobe hypervasculature structure, measuring 1.8 by 1.8 cm,
suggestive of an AV malformation.

He was re-admitted and stereotactic biopsy of the lesion was performed.
Pathology was consistent with chronic inflammation and an organizing
abscess. Gram, fungal, AFB stain and Fite stains were negative. Bacterial,
fungal, and AFB cultures remained negative. A fluid sample collected
from his abscess was then sent for next-generation sequencing (NGS).

PAVMs were also considered, in addition to dental issues, as
contributory factor for the development of brain abscess. To address this
concern, coil embolization of the two AVMs by Interventional Radiology
was performed.

NGS results returned, showing major abundance of Mycoplasma
faucium. Additionally, in moderate abundance, were Fusobacterium
nucleatum, Tannerella forsythia, Parvimonas species related to Parvimonas
micra, Treponema species, Parvimonas micra, Porphyromonas gingivalis,
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Peptostreptococcus stomatis, and Campylobacter rectus. Following these
results, the antimicrobial regimen was modified; doxycycline 100 mg
twice daily was added to the regimen in order to target M. faucium.

After being on an antibiotic regimen including ceftriaxone, metro-
nidazole, and doxycycline for close to 6 weeks, the patient underwent a
repeat brain MRI. Imaging showed near complete resolution of the ab-
scess with minimal residual enhancement (Fig. 3). At this point, anti-
microbial therapy was stopped. Additionally, the patient sort care with
dental surgery and his infected teeth were subsequently extracted. He
was followed up 2 months after completion of antimicrobial therapy
when he reported no complaints.

Discussion

Generally, patients with brain abscess have an underlying condition
implicated in the pathogenesis [1,2]. Such predisposing factors typically
include infection of a site adjacent to the brain (e.g., paranasal sinusitis,
mastoiditis, chronic otitis media, dental infection), or hematogenous
spread from a metastatic focus of infection (e.g., endocarditis, bacter-
emia) [1,2]. A wide range of organisms have been found to cause brain
abscesses. The causative pathogens implicated depend on the underlying
predisposing condition. Streptococcus species and Staphylococcus species
are overall most common bacterial causes of brain abscess and are often
identified culprits when the infection develops via hematogenous
spread. Dental and sinus infections tend to be polymicrobial, including
anaerobes from the oral flora [1,2]. Gram negative bacteria are often
isolated following neurosurgical interventions and immunocompro-
mised hosts are additionally vulnerable to infections by fungi [1,2].

Pulmonary AVM is a condition in which pathologic right-to-left
shunt is created by a structurally abnormal communication between
the pulmonary artery and the pulmonary vein [3]. This condition can
either be congenital or sporadic. The vast majority of congenital cases
are secondary to hereditary hemorrhagic telangiectasia (HHT) [3].
Sporadic causes are much less common, and are typically secondary to
causes such as trauma, prior chest surgery, malignancy, chronic

Fig. 3. Follow up MRI imaging revealing resolution of the brain abscess.



R. Rothman et al.

infection (e.g., schistosomiasis, actinomycosis, tuberculosis), and mitral
stenosis [3]. Many patients with pulmonary AVMs are asymptomatic
and do not suffer from any complications; however, if left untreated,
they can cause many life-threatening conditions such as embolic stroke,
myocardial infarction, and, as seen in this case, brain abscess [4]. The
hypothesis for increased risk for cerebral abscess is that with the
right-to-left shunt created by pulmonary AVMs, bacteria in blood stream
bypass the filtering effect of the pulmonary capillaries [4]. Normally,
they would be removed by marginated neutrophils in the capillary cir-
culation where the concentration of these cells is multifold compared to
that in large blood vessels [4,5]. In our patient with poor dental hygiene,
the bacteria from oral flora that made their way into the blood stream
were likely not efficiently cleared by the protective neutrophilic
function.

The association between PAVMs and infections has been well re-
ported in the literature. Cerebral infections are the most significant and
well described in case reports and patient cohorts [6-9]. In 2016, Nam
et al. presented two very similar cases to ours in which the patients, each
with an unremarkable past medical history, were admitted to the hos-
pital for brain abscesses and were then found to have pulmonary AVMs
on CT imaging [7]. In 2011, Mathis et al. reviewed 26 patients from 5
French medical centers with a concomitant diagnosis of HHT and ce-
rebral abscess [10]. All of them were found to have pulmonary AVMs. It
has also been reported that patients with these vascular anomalies are
particularly at risk for recurrent brain abscesses if their AVMs are not
treated [7,11]. It is because of this association that it is imperative to
treat the AVMs (typically with embolization) in patients found to have
brain abscesses.

Interestingly, our case utilized NGS after the initial stains and cul-
tures were negative. Results from the NGS not only lead to identification
of a bacterium to target, but also suggested that our empiric antimi-
crobial therapy would likely not have been sufficient in treating the most
predominant organism identified by this modality. With the use of NGS,
we were able to isolate multiple organisms, suggesting polymicrobial
infection, as has been described in patients with dental infections [1,2].
Mycoplasma faucium was the most predominant bacterium isolated in
our case, in addition to others including oral anaerobes, suggesting
odontogenic focus of infection. M. faucium is a bacterium that is found in
the human oropharynx, and has been isolated from as many as 25 % of
human oral cavities [12]. It is a difficult organism to culture, and
generally requires molecular sequencing to detect. While initially
thought to be merely a commensal, M. faucium has been detected in
brain abscesses of multiple patients, specifically in cases associated with
polymicrobial abscesses and those associated with sinusitis or dental
defects [13]. As Mycoplasma spp. lack cell wall, they are inherently
resistant to beta-lactam antibiotics, which work by inhibiting cell wall
biosynthesis. Instead, alternative antibiotics, such as tetracyclines,
should be used. Our empiric choice of antimicrobials included ceftri-
axone and metronidazole; these would have targeted the other bacteria
identified by NGS, but ineffective against Mycoplasma. Hence, doxycy-
cline was added to the antimicrobial regimen. The combination anti-
microbial therapy resulted in a favorable response.

Overall, this case sheds light on the importance of recognizing pul-
monary AVMs as a risk factor for cryptogenic brain abscesses. Once
identified, pulmonary AVMs should be treated in order to address the
underlying predisposing factor. In the current case, both dental care
(including extraction) and embolization of AV malformations were done
to minimize the risk of reinfection.
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